The mitochondrial NADH-Q oxidoreductase (Complex I) is the most complex among the major mitochondrial energy coupling enzymes. Complex I from bovine heart and Neurosporu crussu contains 41 (1) and >32 (2) distinct subunits, respectively. In contrast, bacterial NDH-1 were shown to contain only 14 subunits both in Parucoccus denilrifcans (3) and in Escherichiu coli based on their gene structure (4). Thus, the bacterial NDH-1 systems provide simpler models for studies of the Site I electron transfer and energy coupling mechanisms. Here we focus on our recent studies of the NDH-1, in situ and in vilro, of photosynthetic bacteria and of E. coli.
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As suggested recently (5), the Rhodobucter NDH-1 shows iron-sulfur EPR features analogous to its mammalian counterparts. The cluster N2 shows an axial spectrum (g = 2.05 & g =1.92) and has an Em,=--90 mV which demonstrates a pH dependence within the presently measured range (7<pH<9). Spectral and thermodinamic features of the clusters N3 and N4 (L~*= 2.05,1.93,1.87; Em,= --230 mV and &ys= 2.08,1.94,1.89; Em,= -240 mV, respectively) are very close to those of the mammalian counterparts. The cluster N1 elicits an axial spectrum with gll = 2.02, g, =1.94 and Em,= --220 mV. At very low temperature (-5 K) one can discern a very fast relaxing tetranuclear cluster with approximate &yJ= 2.07,1.92,1.89, analogous to the mitochondrial N5 cluster.
The Rb. sphaeroides NDH-1 has been extracted by a non-ionic detergent (Mitsubishi-Kasei, SM1080) and purified by anion-exchange, hydroxylapatite, and gelfiltration chromatography. Isolated NDH-1 (Mr. 512 KDa) shows about 10 subunits from SDS-gel, containing FMN (0.77 nmoles/mg protein), non-heme iron, and equivalent inorganic sulfide (23 nmoles/mg protein). The N2 signal seems to be considerably modified, but N1, N3, and N4 signals were clearly disceriiible (6) .
The number of Fe/S species and EPR spectral features of the E. coli NDH-1 in situ varies considerably depending on the strain and growth conditions. We have also analyzed EPR spectra of the E. coli NDH-1 isolated by the Diisseldorf group (4,7 1.93) with an Em= --280 and -160 mV, respectively}. This last cluster may correspond to the mammalian cluster N2.
different sensitivity to NDH-1 inhibitors: Rb. sphaeroides is highly sensitive to piericidin A and rotenone, while Annonin I and VI (8) were found to be the best inhibitors for E.coli NDH-1.
